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Abstract

Complicated migraine encompasses several individual
clinical syndromes of migraine. Such a syndrome in
children frequently presents with various neurological
symptoms in the Emergency Department. An acute
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presentation in the absence of headache presents a
diagnostic challenge. A delay in diagnosis and treatment
may have medicolegal implication. To date, there are
no reports of a common clinical profile proposed in
making a clinical diagnosis for the complicated migraine.
In this clinical review, we propose and describe: (1)
A common clinical profile in aid to clinical diagnosis
for spectrum of complicated migraine; (2) How it can
be used in differentiating complicated migraine from
migraine without aura, migraine with aura, and seizure;
(3) We discuss the status of complicated migraine in the
International Headache Society classification 2013; and
(4) In addition, a common treatment strategy for the
spectrum of migraine has been described. To diagnose
complicated migraine clinically, it is imperative to adhere
with the proposed profile. This will optimize the use
of investigation and will also avoid a legal implication
of delay in their management. The proposed common
clinical profile is incongruent with the International
Headache Society 2013. Future classification should
minimize the dissociation from clinically encountered
syndromes and coin a single word to address collectively
this subtype of migraine with an acute presentation of a
common clinical profile.

Key words: Electroencephalography; Seizure; Seizure
like activity; Complicated migraine; Stroke; Magnetic
resonance imaging
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Core tip: Complicated migraine in pediatric neurology
practice is a frequent cause for an Emergency Depart-
ment visit. Their clinical presentations are variable.
They mimic several clinical syndromes but they can
be diagnosed clinically by following proposed common
clinical profile closely in the absence of any identifiable
etiology.

Gupta SN, Gupta VS, Fields DM. Spectrum of complicated
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INTRODUCTION

Most practicing clinicians have acquired knowledge
in making a clinical diagnosis of migraine with and
without aura. Unlike adults, migraines in children
are common in Emergency and Ambulatory Care-
Settings. When children present with an acute onset
neurologic symptom other than headache, hesitancy
to diagnose migraine may arise. This is primarily due
to lack of realization of a full spectrum of migraines
which include migraine without aura, migraine
with aura, and complicated migraine. Secondarily,
this is due to lack of appreciation that complicated
migraine is a “fragmented” presentation of the
migraine attack profile. Unlike migraine without
aura, complicated migraine is not a single entity.
It includes a variety of individual syndromes. In
pediatric neurology practice, complicated migraines
are the most common cause after seizures for
Emergency Department visits. These syndromes
are named after their presenting symptoms with an
exception to basilar type migraine which defies this
rule. Multiple manifestations of basilar type migraine
represent its neuroanatomical evolvement.

Migraines are self-limiting dysfunctions of grey
matter. It is primarily a neuronal sensory dysfunction
which secondarily involves the vascular systems.
Involvement of the sensory nerve fibers within
meningeal blood vessels gives rise to head pain'*.

The diagnosis of complicated migraine is basically
clinical. The common differential diagnosis includes
seizure, transient ischemic attack, and migraine
like syndromes. Their relationships are complex.
Migraine and seizure are common conditions and
they may coexist in the same patient™,

In this clinical review, we discuss the status of
complicated migraine in the International Headache
Society classification, the third Edition 2013. We
propose a common clinical profile in making the
clinical diagnosis of complicated migraine. We
describe clinical characteristics of the proposed
profile and how they can be used in differentiating
complicated migraine from migraine without aura,
migraine with aura, and seizure. In addition, a
common treatment strategy for the spectrum of
migraine is described.

TERMINOLOGY

Multiple terms, complicated migraine, complex mig-
raine, migraine accompanies acephalgic migraine,
uncommon migraines, or migraine variants have
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been used. Some of these, complicated or complex
migraine, or migraine accompanies are considered
obsolete. However, in clinical practice, as an umbr-
ella-term, the complicated migraine remains useful
indicating a common clinical profile for a wide variety
of acute neurologic syndromes of unknown etiology.

In this review, we have used the term com-
plicated migraine collectively to express a subgroup
of individual clinical syndromes which are distinct
from migraine with and without aura.

CLASSIFICATION

The individual syndrome of “complicated migraine” is
classified by the International Headache Society (IHS)
2013 under the first three out of eleven subheadings
of migraine Table 1. This is primarily designed
to provide for migraine the diagnostic codes for
policymaking or for research. “Complications of the
migraine” listed in the IHS classification 2013 should
not be confused with complicated migraine. Status
migrainosus is a complication of migraine with and
without aura. They have their own distinct clinical
profiles. Unlike complicated migraine, headache in
migraine with and without aura is a prominent and
persistent symptom, lasting for over 72 h. Therefore,
status migrainosus should not be classified as
complicated migraine.

The dissociation of IHS classification from com-
monly encountered conditions has continued with the
2013 beta version of the classification. Some com-
monly encountered conditions such as the migraine
associated blackout or fainting, seizure like activity,
chest pain, or vestibular symptoms as a manifestation
of the migraine are conspicuously absent from the
classification. Additionally, it is not unusual in children
with migraine to present with isolated leg, body
(corpalgia), or lower back pain, and nose bleed™*,

Although complicated migraine and migraine
variants are used interchangeably. The question
arises that how should migraine variants be class-
ified? Based upon proposed common clinical profile,
migraine variants remain as a subdivision of the
complicated migraine. However, their subgrouping
as migraine variants still remains clinically useful
to indicate that these conditions have potential to
develop in a full blown migraine in adult life.

It is important to realize that children with migr-
aines may have episodes of a variety of isolated and
independent self-limiting symptoms other than head-
ache which may or may not coincide with migraine
attack. Physicians should be aware of both the classi-
fication and the full clinical spectrum of the migraine.

INCIDENCE

Incidence of complicated migraine individually or
collectively is unknown. Obviously, the incidence
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Table 1 Represents the very first 3 out of 11 sections of

the International Headache Society Classification, the third
Edition, 2013™

1 Migraine
1.1 Migraine without aura
1.2 Migraine with aura
1.2.1 Migraine with typical aura
1.2.1.1 Typical aura with headache
1.2.1.2 Typical aura without headache
1.2.2 Migraine with brainstem aura
1.2.3 Hemiplegic migraine
1.2.3.1 Familial hemiplegic migraine
1.2.3.1.1 Familial hemiplegic migraine type 1
1.2.3.1.2 Familial hemiplegic migraine type 2
1.2.3.1.3 Familial hemiplegic migraine type 3
1.2.3.1.4 Familial hemiplegic migraine, other loci
1.2.3.2 Sporadic hemiplegic migraine
1.2.4 Retinal migraine
1.3 Chronic migraine
1.4 Complications of migraine
1.4.1 Status migrainosus
1.4.2 Persistent aura without infarction
1.4.3 Migrainous infarction
1.4.4 Migraine aura-triggered seizure
1.5 Probable migraine
1.5.1 Probable migraine without aura
1.5.2 Probable migraine with aura
1.6 Episodic syndromes that may be associated with migraine
1.6.1 Recurrent gastrointestinal disturbance
1.6.1.1 Cyclical vomiting syndrome
1.6.1.2 Abdominal migraine
1.6.2 Benign paroxysmal vertigo
1.6.3 Benign paroxysmal torticollis

With an exception of 9/27 classified conditions, migraine without
aura (1.1), migraine with aura (1.2), migraine with typical aura (1.2.1),
and typical aura with headache (1.2.1.1), chronic migraine (1.3), status
migrainosus (1.4.1), probable migraine (1.5), probable migraine without
aura (1.5.1), probable migraine with aura (1.5.2), the rest of the condition
18/27 can be seen, but not limited to, as a subgroup of clinical “complicated
migraine”. “Complications of the migraine” listed in the IHS classification
should not be confused with complicated migraine.

will also vary depending upon what is considered
complicated migraine. However, in pediatric neurology
they are the second most common condition after
seizures requiring hospitalization. The frequency of
the complicated migraine reported in select studies is
shown in Table 277,

PATHOPHYSIOLOGY

Pathophysiology of migraine has evolved over the
last century through the vascular theory (1938),
identification of intracranial pain-sensitive structures
(1941), cortical spreading depression of Ledo (1944),
neurotransmitter (1959), spreading oligemia in
migraine with aura (1981), neurogenic inflammation
theory (1987), the discovery of sumatriptan
(1988), calcitonin gene-related peptide (1990), the
brainstem “migraine generator” (1995), migraine as
a channelopathy and the genetic perspective (1996),
and central sensitization and allodynia (1996)!"%,
The exact mechanism of the central nervous system
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pathophysiologic dysfunction in migraine is unclear.
It is generally accepted that spreading of neuronal
depression, neurogenic inflammation, and the
activation of trigeminovascular system are involved.

PATHOPHYSIOLOGICALLY BASED
CLINICAL DIFFERENTIATION OF
MIGRAINE AND SEIZURE

Migraine and epilepsy share a common pathophy-
siologic mechanism. Thus, it is not a surprise that
both are quite similar in almost all aspects of their
clinical manifestations and treatment strategies.
Both events are triggered by an altered neocortical
excitability. In migraine it is secondary to cortical
spreading depression. The cortical spreading
depression is a self-propagating wave of neuronal
and glial depolarization that spreads across the
cerebral cortex. The neocortical spreading provokes
the expression of c-fos protein-like immunore-
activity within trigeminal nucleus caudalis via trige-
minovascular mechanisms!**?!, In contrast, the
seizure is secondary to hypersynchronous neuronal
activity™. This neurophysiologic difference, their
relative speed of spread, are the basis for a clinical
differentiation between migraine and seizure.
Migraine evolves slowly and seizure onset is sudden
and fast. Most ictal periods in seizure last less than 3
min while migraine episode evolves over and beyond
10 min™*,

This clinical distinction of onset and progression
is lost when seizure lasts longer than 3 min like in
complex partial seizure or when migraine becomes
shorter as in complicated migraine. This can be
explained partially based upon Piccinelli et a/t*,
who studied the clinical and neurophysiologic link
between migraine and epilepsy. By studying 137
children with tension-type headache and migraine
with and without aura, they concluded that there is
a possible clinical continuum between migraine with
aura and epileptic syndrome.

Variability in the presenting symptoms and
context, both characterize migraine in contrast to the
seizure. Acute confusional migraine is a rare migraine
variant which manifests with a wide diversity of
cortical dysfunctions such as speech difficulties,
increased alertness, agitation, and amnesia. The
exact pathophysiology remains unclear. However,
the occipital cortical spreading depression may also
extend to the temporal, parietal or frontal cortex
causing transient hypoperfusion and dysfunction of
the affected lobes™®'.

It should be noted that clinical manifestations,
sensory, psychosomatic, autonomic, and motor dysfun-
ctions, are the same in both migraine and seizure.
But sensory symptoms predominate in migraine while
seizure is characterized by motor activity.
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Table 2 Lists the frequency of the individual syndromes of complicated migraine reported by the select retrospective studies

[7-91

Study type Ref. No. of patients Frequency of the individual syndromes of complicated migraine reported

Retrospective [7] 111 Migraine variants 24.3%, basilar type migraine 6.3%, benign paroxysmal vertigo (5.4%),
hemiplegic migraine (3.6%), acute confusional migraine (2.7%), benign paroxysmal torticollis
(2.7%), typical aura without headache (1.8%), abdominal migraine (1.8%), Alice in Wonderland
syndrome (0.9%), ophthalmoplegic migraine (0.9%), and cyclical vomiting (0.9%)

Retrospective [8] 674 Migraine variants 5.6%, abdominal migraine 39%, benign paroxysmal vertigo 38%, confusional

migraine 13%, aura without migraine 9%, paroxysmal torticollis 5%, and a single child with cyclic

vomiting
Retrospective, adults in
Hyperacute Stroke Units

9] 375

Conditions other than stroke 31%, which included 22% migraine, 14% functional neurological
disorder, 12% syncope, and 6% seizure. In contrast to stroke patients, they tend to be younger,

likely to have a brain MRI performed, and had a shorter length of hospital stay

This should be noted that no alternating hemiplegia of childhood and retinal migraine were reported in these studies. MRI: Magnetic resonance imaging.

Table 3 Lists the common clinical characteristics of complicated migraine

Clinical characteristics

Presenting feature Any neurologic sign or symptom other than headache

Age Commonly, but not limited to, occurs during infancy and childhood

Sex Boys dominate in migraine variants and girls dominate in the rest of the complicated migraine other than migraine variants
Onset Acute or sudden but relatively slower than seizure

The context

Patients may have past episode of similar or different symptomatology suggesting migraine attack

Transient, may occur once in lifetime or may become episodic but always reversible with the exception to alternating

Modifying factor Unlike migraine, none
Family history Unlike common migraine, in complicated migraine a family history of migraine is almost always present
Course

hemiplegia
Examination With few exceptions, particularly between the episodes, neurologic examination is almost always normal
Differential diagnosis: Partial seizures, seizure like activity, transient ischemic attack/migraine like syndrome’ and acute stroke
common/rare
Investigation Usually normal including neuroimaging and electroencephalography
Diagnosis

A short course of the presenting symptom between seizure and common migraine defines the complicated migraine

'Migraine like syndrome includes aseptic meningitis, pseudotumor cerebri, subarachnoid hemorrhage, sinus venous thrombosis, arteriovenous

malformation, mitochondrial encephalomyopathy, lactic acidosis, and stroke-like episodes, and rarely brain tumor. Complicated migraine is not a single

entity. It includes a variety of individual clinical syndromes. The propose common clinical profile in add to clinical diagnosis of complicated migraine

is quite distinct from other conditions like migraine with and without aura, seizure, and migraine like syndromes. To represent collectively such a large

subgroup of the individual syndromes, the term complicated migraine has been used in this review.

COMMON CLINICAL PROFILE

The reviews of the literature in regards to complicated
migraine revealed a common clinical profile (Table 3).

Age and sex

Migraine variants are common during infancy and
early childhood in males by Teixeira et a/'®. On
the other hand, complicated migraines other than
migraine variants are common in young females.
Martens et al, studied 209 children presenting with
headache and reported a mean age of 11.3 years,
female 56.5%, unclassified headache: 23.4%;
probable migraine 17.2%, migraine without aura
13.4%, complicated migraine 12.4%, migraine
with aura 1.0%; tension-type 15.3%, and cluster
headaches 0.5%, and secondary headaches 16.7%.

Presenting feature
Because complicated migraines manifest as an
acute cerebral dysfunction other than headache,

JBaishideng® W]CP I WWW.ngnet.COm

considering the diagnosis of migraine as a subgroup
may present hesitancy and its vividity and unfam-
iliarity provoke anxiety which results in an extensive
work up™”l,

In practice, most complicated migraine presents
with the isolated sign or symptom. The isolated
manifestation may occur independently, together,
or in the midst of the migraine attack!'®). However,
some may present with more than one neurologic
or medical manifestation. Such patients should be
screened for concomitant use of daily analgesic,
contraceptive pill, and elevated body mass index.
The headache is not a presenting symptom of
complicated migraine. However, headaches often
coexist with attack of complicated migraine.

Psychosomatic and autonomic presenting
symptoms in migraines are commonly encountered
but they are infrequently realized. These include
palpitations, chest pain, depression, anxiety and panic
disorders, and mood disorder. Young children may
present with episodic behavioral problems such as
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being inattentive, poor impulse control, irritable, and/
or socially withdrawn. Rarely, hypomania has been
reported™. In such situations, commonly alternative
diagnoses other than migraine or no diagnosis is
made.

Onset and course

Onset of complicated migraines is acute but it is
relatively slower than seizure. The time course of com-
plicated migraine lies between seizure and migraine
without aura. They may occur once in lifetime.
However, a frequent self-limiting course is not unusual.

Context

In making a clinical diagnosis, the context in which
the patient’s problem is manifested is as important as
the presenting symptom. Like presenting symptoms,
the context is also variable in complicated migraine.
Migraines are characterized by the variability of the
symptoms. Additionally, the presence of migrainous
symptoms in the background provide a clue for the
diagnosis. If the context is not sought actively the
clinical diagnosis of complicated migraine can be
difficult.

Precipitating and relieving factors: Unlike com-
mon migraine, complicated migraine has no known
provoking or relieving factors. However, like migraine
complicated migraine resolves spontaneously.

Examination

At onset of complicated migraine, medical and
neurologic examinations are normal. Medical exa-
mination may reveal lower than normal heart rate,
hypotension, and facial pallor. With acute onset,
occasionally eyelid swelling, joint pain without swelling,
isolated dysarthria, incomplete or complete hemi-
paresis, or ocular motor deficit may be present.

Clinical diagnosis

Adherence to the presented clinical profile, nhormal
neurologic examination, and the normal results of
the select tests make the diagnosis of complicated
migraine. The accuracy of clinical diagnosis can be
increased substantially by a careful consideration
of the presenting symptom, its course timeline,
relationship with other symptoms, and actively
seeking the etiology.

Conditions like acute confusional migraine,
seizure like activity, and non-epileptic seizure as a
manifestation of the migraine are likely to mimic
seizure. Migraine precipitated seizure like activity
usually occurs in the background of prolonged
migrainous symptoms™®. It is interesting to note
that migraine does not only mimic but it can cause
seizure, transient ischemic attack, or even stroke!*4.

Differential diagnosis

Differential diagnosis of complicated migraines in
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children includes partial seizures, transient ischemic
attack, and migraine like syndromes.

A sequential history of the event and its clinical
characteristics are essential in making the clinical
diagnosis of epileptic seizure. The best indicators
of a seizure are the rapid and self-limiting time-
course, the post-event confusion, and if present, a
puncture wound on the lateral border of tongue®?.
An abnormal EEG supports the diagnosis. However,
a normal EEG does not exclude a clinical diagnosis of
seizure.

Transient ischemic attack, although considered
frequently, is a rare occurrence in a healthy child.
However, this should be considered in children with
blood and cardiac disorders.

A large body of literature supports an association
between migraine with aura and ischemic stroke.
This is observed particularly in women who use
contraceptives and smoke cigarettes. Because the
absolute risk of stroke is considerably low in patients
with migraine, the vast majority of migraine patients
will not experience a stroke event because of the
migraine®.

Migraine like syndrome
A presentation simulating migraine occurs in the
patient with and without migraine. Migraine is
precipitated by stress which may be external or
internal®. Onset of a second condition, as in internal
stress in migraine patient, is likely to trigger or
change the previous migraine attack profile. This has
been reported in infections™?* and in Sturge Weber
syndrome®. The differential diagnosis of migraine
like syndromes, their presenting symptoms, and the
confirmatory laboratory tests are listed in Table 4.
The clinical and neuroimaging profile of migraine
like syndromes are rather unique and different from
each other. It is also very different from complicated
migraine. Like migraine without aura, headache is
an initial and prominent symptom of migraine like
syndromes except sinus venous thrombosis and
subarachnoid hemorrhage. Their initial manifestation
may be waxing and waning level of consciousness
before developing loss of consciousness in sinus
venous thrombosis and seizure in subarachnoid
hemorrhage.

Laboratory investigation

In the context of complicated migraine a complete
blood count, comprehensive metabolic panel, and
thyroid function tests are justifiable. However, CSF
study, EEG, and the neuroimaging study should be
considered based on the clinical impression”®*), The
results of the performed tests are almost always
normal. They are performed primarily to exclude
migraine like syndrome including bacterial or aseptic
meningitis. In most cases of complicated migraine
based on clinical assessment and the tests may not
be indicated. But it plays a pivotal role in quelling
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Table 4 Lists the diffrential diagnosis of migraine like syndromes, their presenting symptoms, and the confirmatory laboratory tests

Migraine like syndrome Presenting symptom

Confirmed by

Aseptic meningitis
symptoms together with meningeal signs
Pseudotumor cerebri
head tilt
Subarachnoid hemorrhage
bradycardia before seizure
Sinus venous thrombosis

Arteriovenous malformation Sensory cutaneous aura with or without seizure or headache

MELAS

headaches, loss of appetite, vomiting, and seizures

Brain tumor
neurologic sign or seizure

Persistent headache with prominent visual symptoms and

Waxing and waning levels of consciousness, apnea,

Altered mentation with no obvious etiology or no seizures

Early symptoms, muscle weakness and pain, recurrent

Progressively worsening headache with onset of focal

Infants and children age <5 yr presenting with constitutional Cerebrospinal fluid study molecular testing by

polymerase chain reaction™

An increased intracranial opening pressure measured
in calm patient with straight leg position

Brain computerized tomography and/or presence of
blood or xanthochromic cerebrospinal fluid

Brain computerized tomography with and without
contrast or MRV

MRA and MRV or computerized tomographic
angiography

MRI of the brain mimicking acute migrainous stroke
but differs by having no respect to a specific cerebral
arterial vascular territory

Computerized tomography with contrast or MRI of the
brain with and without contrast

The headache recurrent or persistent may be the presenting sign of migraine like syndromes except sinus venous thrombosis and subarachnoid
hemorrhage. Their initial presentation is waxing and waning level of consciousness. MRV: Magnetic resonance venography; MRA: Magnetic resonance

angiography; MELAS: Mitochondrial encephalomyopathy, lactic acidosis, and stroke-like episodes; MRI: Magnetic resonance imaging.

the parental anxiety.

CEREBROSPINAL FLUID

CSF abnormalities have been reported infrequently
in patients with migraine. It is not clear whether
or not all complicated migraine syndromes are
associated with CSF abnormality. Normal CSF or
CSF with both polymorphonuclear or lymphocytic
pleocytosis®®®!, a raised intracranial pressure, an
increased CSF sodium concentration®, all are found
during migraine with and without aura. Total protein
content was significantly lower in migraine patients
than the controls.

In the absence of any other detectable cause,
the CSF changes were attributed to the effects
of the migrainous process on meningeal vascular
permeability™®. Rossi et al studied four children with
complicated migraine. On the basis of 23 previously
reported cases along with their four cases, they
concluded that pleocytosis is a secondary phen-
omenon.

In this respect, there are no common CSF charact-
eristic which characterizes the complicated migraine.
Select reports of biochemical changes distinguishing
bacterial meningitis, aseptic meningitis, and
migraine attack are shown in Table 533,

NEUROIMAGING

The data on neuroimaging during an episode of
complicated migraine is limited. Most data comes
from the isolated or series of the reported cases.
Indication to perform an MRI and MRA of the brain
are migraine with aura, hemiplegic migraine, or
when an alternative diagnosis such as migraine like
syndrome is being considered.

WJCP | www.wjgnet.com
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In general, conventional neuroimaging in com-
plicated migraine is normal or likely to reveal
incidental findings. Martens et a/*” retrospectively
evaluated the role of cerebral MRI and EEG in 209
children presenting with headache. The study revealed
signs of sinus disease (7.2%), pineal cysts (2.4%),
arachnoidial cyst (1.9%) and Chiari malformation
(1.9%), unspecified signal enhancement (1.0%)
and pituitary enlargement, inflammatory lesion,
angioma, cerebral ischemia, and intra-cerebral cyst,
each 0.5%"%. Such a spectrum of neuroradiologic
findings is likely to unveil during the assessment of
headache, seizure, developmental delay, or during
an investigation of an acute brain insult. Common
sources for these incidental findings on brain MRI
might relate to a delayed developmental status rather
than other neurologic diagnoses'*!!. Nonetheless, MRI
of the brain should be performed in a situation when
clinical diagnosis of complicated migraine is uncertain
or when the parents are concerned. This will provide
acceptance of the diagnosis and treatment. Routinely
performed brain CT in Emergency Department,
unless an intracranial hemorrhage is suspected, is not
a cost effective way of entertaining the diagnosis of
complicated migraine.

The use of newer MRI sequences in the evaluation
of complicated migraine has revealed pathophysiology.
The select multimodality neuroimaging and their
results are provided in Table 61**,

Transcranial magnetic stimulation is another
non-invasive tool to investigate the central nervous
system abnormality. There is compelling evidence
that cortical excitability is modified in migraine
patients even between attacks™*®.

Rarely occurring migrainous infarction mostly
occurs in the posterior cerebral circulation in younger
women with migraine with aura. Acute ischemic
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Table 5 Shows select cerebrospinal fluid biochemical changes which help to distinguish between bacterial meningitis, aseptic

meningitis, and migraine attacks™**"!

Increased level in cerebrospinal fluid Comments

Lactate > 3.5 mmol/L is a good predictor of bacterial meningitis™

Procalcitonin > 0.5 ng/mL is a good predictor of bacterial meningitis"™

Ferritin 106.39 +/- 86.96 ng/ dL (n = 24) was considerably higher than the viral meningitis group (10.17 +/- 14.09, P <
0.001)"

Cytokines Children with mumps meningitis (n = 19), echovirus 30 meningitis (1 = 22), with comparison to children

without meningitis (1 = 21)”
Glutamic acid An excess of neuroexcitatory amino acids during migraine attacks supports a state of neuronal
hyperexcitability®™

Level was higher in migraine than the controls"™

5-hydroxyindoleacetic acid

Cerebrospinal fluid and systemic biochemical changes in migraine are complex, contradictory, and often unreplicated. Generally accepted CSF changes
are as follows: (1) Changes in neuroexcitatory amino acids and magnesium; (2) Changes of vasoactive peptides in trigemino-vascular system; (3)
Catecholaminergic changes suggesting sympathetic over activity; (4) Alterations in methionine-encephalin levels; and (5) Systemic changes include
derangement of 5-Hydroxytryptophan metabolism hormonal fluctuations in female to precipitate migraine attack*”. CSF: Cerebrospinal fluid.

Table 6 List the select reports of the use of multimodaility and their results primarily in children with prolonged hemiplegic

[42-45]

migraine

Neuroimaging type and the clinical conditions

Study revealed

Multimodality neuroimaging in a single familial
hemiplegic migraine!”
Perfusion- and susceptibility-weighted imaging in a

13-year-old-female 3 h after the right hemiplegia!*’

Cytotoxic edema along with evidence of hypometabolism but no evidence of hypoperfusion
of the affected cerebral hemisphere

Hypoperfusion in the left cerebral hemisphere and a matching prominent hypotensity,
respectively. Diffusion tensor imaging sequences were normal. These abnormalities

completely resolved 24 h after the attack onset
Perfusion- and diffusion-weighted MRI during visual = Cerebral blood flow and volume, both decreased by 16%-53% and 6%-33%, respectively.

auras in four migraineurs™!

Mean transit time in the affected occipital cortex was increased by 10%-54%. No changes in

the diffusion coefficient were observed during and after the resolution of the visual aura
Brain MRI in six population and 13 clinic-based meta- White matter abnormalities, silent infarct-like lesions, and volumetric changes in both gray

analysis studies in migraines with and without aura®’!

and white matter regions were more common in migraineurs than in control groups. These

data suggest that migraine may be a risk factor for structural changes in the brain

Some of these conflicting reports support the clinically observed variability in the manifestation of the migraine. MRI: Magnetic resonance imaging.

lesions are often multiple and located in distinct
arterial territories'’.

NEUROPHYSIOLOGIC STUDIES

In complicated migraine, the role of neurophysiologic
studies, EEG, and visual evoked potential (VEP) are
very limited. But it has increased our understanding
regarding the physiologic dysfunction of the spec-
trum of migraine.

Electroencephalography

An EEG is not recommended in the management
of headache or migraine. Data on the role of EEG
in diagnosis of complicated migraines is limited.
However, it plays a supportive role when performed
in the context of seizure or seizure like activity
precipitated by migraine and when a non epileptic
seizure is being considered.

Nejad Biglari et al™*® study revealed EEG abnor-
mality in 20% of patients with migraine. Distribution
of the migraine type included migraine without aura
63%, migraine with aura 23%, migraine variant 8%,
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and epileptic syndromes 5%. Comparing the EEG
abnormalities with the type of migraine revealed a
significant association with migraine with aura (P =
0.03).

Manifestation of visual symptoms together with
postictal headache during occipital seizure can be
mistaken for migraine with visual aura. In such
situations, the EEG monitoring is crucial for reaching
the correct diagnosis™*?.

Visual Evoked Potential

Visual Evoked Potential (VEP) findings in migraine
support the theory of neuronal sensory excitability
of the occipital cortices. The central nervous dys-
function specific to migraine can be detected during
headache and headache free period. The evoked
potential amplitude is a quantitative index of the
neuronal population activated by certain sensory
inputs. It tends to decrease progressively as a normal
response during repetitive sensory stimulation which
is known as habituation. The habituation occurs to a
lesser degree when brain is more excitable or central
nervous systems that regulate habituation are less
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active.

A reduced habituation of visual evoked potential
has been reported. Spreafico et al*” studied VEPs in
53 migraineurs, 21 with preventive therapy and 32
with no preventive therapy, and 20 healthy controls.
In comparison to healthy controls, P100 latencies in
no therapy group were lower and in therapy group
were same. They speculated that the different
responsiveness of the visual system in migraineurs
is probably due to a dysmodulation of sensor input
leading to facilitation of visual processing.

Bjork et al®!, recorded steady state visual evoked
potential and EEG-responses for specific flash stimuli
from 33 migraineurs without aura, 8 migraineurs
with aura, and 32 healthy controls. Before attack,
driving power of 12 Hz. was increased. Attacks
trigger light sensitivity, photophobia, and pain
intensity. Between attacks, driving responses to
18 Hz. and 24 Hz. were attenuated in migraineurs
without aura. They concluded that abnormal photic
driving may be related to the pathophysiology of
clinical sensory hypersensitivity.

How far should one investigate?

It is important to decide how far one should inves-
tigate? Continued investigation without a clinical
explanation, when the results of the tests are normal,
may further enhance an already anxious parent.
In fact, it may delay the diagnosis of complicated
migraine. Viticchi et al'®¥, analyzed 400 consecutive
patients with migraine without aura to evaluate
whether EEG performance negatively influences
the time necessary in obtaining a correct diagnosis.
Delay was defined as a time to diagnosis greater
than 1-year. It was associated with a significant risk
of diagnostic delay (OR = 1.66, 95%CI: 1.65-1.66,
P < 0.001) EEG represented the most often (20%)
performed non-radiologic examination.

THERAPEUTIC MANAGEMENT

No clinical treatment trials are available in children
with complicated migraine. Thus, the treatment is
based on empirical data, often extrapolated from
adults, and most importantly from the personal
experience of the treating physician. In the case of
complicated migraine, once the diagnosis is made
the treatment strategy is similar to migraine with
disability or when the patient’s daily routine is inter-
rupted.

In Emergency Department, the primary goal for
evaluation of the children with complicated migraine
is to identify those who have a treatable condition
or a disorder associated with high morbidity or
mortality (Table 4). The initial management should
focus on vital signs and signs of increased intracranial
pressure®®, and on providing the symptomatic and
supportive treatments.
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Symptomatic or supportive care is the back-
bone of the clinical management. Its prompt imple-
mentation even in lack of a definitive diagnosis
leads to the best possible outcome. Urgent medical
interventions include hydration with intravenous
fluid and symptomatic treatment for the associated
symptoms. Symptomatic treatments for nausea,
vomiting, abdominal pain, and headache should be
administered selectively. This is all that is needed in
most patients with complicated migraine. A sleeping
aid which is the best known conservative abortive
therapy for migraine should be considered™**",

Richer et al*® from their randomized controlled
trial of treatment expectation and intravenous fluid
in the Emergency Department, concluded that
intravenous fluid hydration has a clinically meaningful
response in 17.8% children with migraine. The
overall decrease in pain was insignificant at 30
min. Recurrence of headache was common in 33%
children after the Emergency Department discharge.

In Pediatric Emergency Department when the
combination of standard intravenous therapy (n =
87) was compared with non-standardized therapy
(n = 165), the standardized combination therapy
was effective in reducing head pain scores (decrease
of 5.3 vs 6.9, P < 0.001), length of emergency
department stay (5.3 vs 4.4 h, P = 0.008), and
hospital admission rates (32% vs 3%, P < 0.001).
The standardized therapy included a normal
saline fluid bolus, ketorolac, prochlorperazine, and
diphenhydramine. Metoclopramide was occasionally
substituted during prochlorperazine shortages™®.

In the presence of nausea, vomiting, and a
reduced gastric emptying known to occur during mig-
raine attack®”®, medications should be administered
intravenously. This intervention is particularly im-
portant if the overuse of oral analgesics is suspected.

Abortive therapy

Due to the transient self-limiting nature of
complicated migraine, abortive therapy with triptan
is usually not needed in complicated migraine.
However, the triptan is useful in those patients
who have infrequent attacks with disability.
Due to vasoconstrictive side effect triptans are
contraindicated in patients with hemiplegic
migraine. In such a situation, the use of verapamil
antimigrainous preventing future attacks is recom-
mended™.

If admitted, inpatient management goal is to
reaffirm the initial diagnosis and to identify those
children who will need a daily drug prophylaxis.
What will be the best drug in a particular patient
with complicated migraine? Author’s (SG) personal
preference is to provide assurance, institute a
regular lifestyle, and initiate an antimigrainous
therapy, if needed. These elements also alleviate the
future need for triptan use.
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Assurance to the parents in an acute setting
is a basic and an essential part for calming down
the parental anxiety. It encourages their active
participation and increases parental acceptance for
the drug’s compliance. Assurance begins with the
very first encounter long before making the diagnosis.
Based upon an existing problem and a potential
unfolding new complication, the clinical diagnosis
should be presented with confidence. An upfront plan
for realistic expectations and a timely intervention
should be discussed.

Antimigrainous preventive therapy

Rarely, new onset vivid or prolonged symptom such
as hemiparesis, vision loss, or seizure like activity
as a manifestation of the migraine may demand the
initiation of a preventive therapy®®. However, if the
symptoms become episodic or child has missed school
days secondary to migraine, a daily antimigrainous
drug therapy to prevent future attacks is indicated.

Before starting antimigrainous drug therapy, it is
equally important if not more important to instruct the
patient to simultaneously institute three elements, to
sleep on time, eat on time, and take analgesic at the
first onset of a migraine symptom. It is important to
realize that it is not the type or dosage of an analgesic
rather it is the timing when analgesic is taken that
is an effective intervention. The first two have a
preventive role like the preventive drug in decreasing
the frequency and severity of the migraines. The
analgesic use lessens the severity of the ongoing
episode. The regular lifestyle and analgesic use are
not a substitute rather they have a complementary
role in providing an optimum antimigrainous benefit
in majority of children with migraine with disability.

Many preventive agents are safe but none are
currently FDA-approved for children. Controlled
clinical trials investigating the use of both abortive and
preventive medications have high placebo response
rates. Furthermore, the shorter duration of headaches
and other unusual features seen in children make
designing of randomized controlled trials problematic.
As a result the majority of children who present to
doctor’s office with migraine’s disability do not receive
prophylactic therapy. As such due to lack of evidence-
based guidelines the antimigrainous prophylactic
therapy practices vary widely even among pediatric
neurologistst®,

The goal of antimigrainous prophylactic drug
therapy is to prevent future migraine attack rather
than merely headache. This requires a comprehensive
approach and prophylactic therapy works best in
conjunction with above described three elements of
conservative therapy. In lack of their reenforcement
the drug therapy alone is likely to have less than
optimum results.

Antimigrainous drug: Selection and dosage

Amongst a large number and different classes
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of medication, cyproheptadine (antihistaminic),
propranolol (beta blocker), topiramate (antiepileptic),
amitriptyline (antidepressant), and verapamil (calcium
channel blocker) are a short list of drugs to manage
the majority of the children with migraine. Which drug
should be used in a particular patient? That should be
selected based on the presence of the second common
symptom which is bothersome for the patient.

Drug’s side effect should be taken advantage of
in the management. For example, for an associated
poor appetite in young children cyproheptadine; for an
increased sympathetic symptom in young adult such as
anxiety, irritability, tremor, or palpitation, propranolol;
and in the presence of an increased body mass index,
migraine precipitated seizure, or pseudotumor cerebri,
topiramate should be considered. The physician
should familiarize themselves with at least three drugs
and their dosages, cyproheptadine, proponolol, and
topiramate. The parental concern of side effects can
be minimized by starting a small dose of the selected
drug and setting an individualized preventive goal for
the drug therapy.

NEUROLOGICAL OUTCOME

In the absence of any other identifiable etiology
children with complicated migraine have a full clinical
recovery. With an exception of a rarely occurring
alternating hemiplegia, complicated migraines are
non-progressive. However, the migraine variants are
likely to evolve to a full blown migraine in adult life.

The long-term course of migraine with aura
has been explored. A study of an 11-year follow-
up natural history of 77 children with migraine with
aura revealed 23.4% headache-free, 44.1% still
had migraine with aura. And 32.5% children with
migraine with aura transformed to other types of
headache. Children with basilar type migraine showed
the highest (38.5%) headache remission rate. The
remission of aura occurred in 54.1% of the children.
A lower rate of remission occurred in those with
visual, sensory, or aphasic aura®®.

MEDICOLEGAL IMPLICATION

Multiple clinical situations in complicated migraine
may lead to the medical legal issues. The physician
is likely to be implicated in a delay in making or
making an incorrect diagnosis. A wide spectrum and
the fragmented presentation in time and space may
result in medicolegal issues. Unawareness of these
syndromes may be anxiety provoking leading to
extensive investigations causing delay in a clinically
based diagnosis. On the other hand, a casual
diagnosis may fall too short in making a correct
diagnosis. To add to the perplexity, CSF examination
may reveal pleocytosis. The presence of fever,
vomiting, or other constitutional symptoms early in
the course of the illness should direct physician to a
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Figure 1 Coronal fluid-attenuated inversion recovery weighted image in a
15-year-old male with previous diagnosis of migraine with aura revealed
the left parietal lobe arteriovenous malformations. This was suspected
based upon a history of slowly evolving prolonged right hemisensory cutaneous
aura. Onset of a new condition in migraine simulates the previous migraine
attack. Implication of missing or delay in diagnosis of the second condition can
be prevented by differential thinking regarding mixed sympotomatology of both
conditions.

correct diagnosis'®®.,

Second condition in migraine

Children with migraine at onset of a new condition,
such as acute infection, arteriovenous malformation,
or brain tumor, may simulate like the previous
migraine attack profile. They are likely to present
with a mixed symptomatology of migraine and of the
second condition. In such a situation, the diagnosis
of a new condition is easily overlooked. This can be
prevented by a differential thinking regarding both
conditions. An MRI of the brain of a 15-year-old
male with previous diagnosis of migraine with aura
revealed the left parietal arteriovenous malformation
(Figure 1). This was suspected based upon a history
of slowly evolving prolonged right hemisensory
cutaneous aura.

Medicolegal implication can be avoided by closely
following the described common clinical profiles for
the complicated migraine, migraine without aura,
and being attentive to the clinical characteristics of
the migraine like syndromes (Table 4). The clinicians
should get acquainted with a fragmented presentation
of migraines in avoidance of the medicolegal
implications.

Future
Progressively increasing health cost demands a direct
critical and differential thinking of the presenting
symptoms in the diagnosis of complicated migraine.
What is the status of migraine variant in the IHS
classification? How to express collectively about two
dozens of conditions with a common clinical profile,
and how to distinguish complicated migraine from
complication of migraine? The future classification
system should clarify these questions.
The neurophysiologic studies with evoked
potential and functional neuroimaging are likely to
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play an important role in future understanding of
pathophysiology and to explore the novel therapeutic
strategies for complicated migraine. Metabolic changes
of the cortex and subcortical structures in complicated
migraine should be assessed by transcranial magnetic
stimulation or near-infrared spectroscopy™*.

CONCLUSION

This is the first report of a common profile in aid to
the clinical diagnosis of complicated migraine. Both
groups of children, well-described or not yet described
individual syndromes of complicated migraine, can be
diagnosed clinically by their common clinical profile;
an acute onset and a relatively short and self-limiting
course of the neurologic manifestations other than
headache of unidentifiable etiology.

Complicated migraine does not only mimic
conditions like seizure, non-epileptic event, transient
ischemic attack, or stroke but it can also cause them.
At times, normal results incite further anxiety and
thus, more testing and as a result delay in diagnosis.
For these reasons, the clinicians should be aware of
this very much concerning the common neurological
conditions presenting in the Emergency Department.

Adherence to the proposed common clinical
profile will improve the accuracy of clinical diagnosis.
It will optimize the use of laboratory tests. Once
the complicated migraine is considered, they do
not impose a diagnostic difficulty. This systematic
approach in a timely manner is essential in avoidance
of a medicolegal implication. In addition, we provided
a common preventive treatment strategy for the
treatment of the migraines.

Future classification should minimize the sep-
aration of the clinically encountered syndromes and
should coin a single word to address collectively
this subtype of acute migraine with a common
clinical profile. Future clinical review should evaluate
the applicability of the proposed clinical profile in
making the diagnosis of the individual syndromes of
complicated migraine.
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